Thyrotropin-releasing hormone stimulation of phosphoinositide hydrolysis desensitizes. Evidence against mediation by protein kinase C or calcium.
Previous reports have provided conflicting evidence as to whether the response to TRH desensitizes. Here we show that TRH stimulation of phosphoinositide (PPI) hydrolysis, measured as inositol phosphate accumulation in the presence of LiCl, desensitizes in rat pituitary GH3 cells and in rat glioma C6 cells stably transfected with mouse pituitary TRH receptor complementary DNA. In GH3 cells, the rate of stimulation by 1000 nM TRH of PPI hydrolysis was maximal initially and then decreased by 44 +/- 13% after 20 min. In an experimental paradigm in which PPI hydrolysis was measured by adding 20 mM LiCl at different times after TRH, desensitizations caused by 3, 10, and 1000 nM TRH were 33 +/- 5%, 41 +/- 6%, and 69 +/- 2%, respectively. In transfected C6 cells, TRH-induced desensitization of 76 +/- 9% was found. In GH3 cells, 1 microM phorbol myristate acetate (PMA), an activator of protein kinase C, inhibited the initial response to TRH by 75 +/- 6% and preexposure to PMA and TRH decreased the rate of PPI hydrolysis by 98 +/- 1% after 60 min. One hundred micromolar H-7 (1-(5-isoquinolinesulfonyl)-2-methyl piperazine), an inhibitor of protein kinases, abolished the effect of PMA but did not inhibit TRH-induced desensitization. Elevation of cytoplasmic free Ca2+ by K+ depolarization increased TRH stimulation of PPI hydrolysis. We conclude that TRH stimulation of PPI hydrolysis acutely desensitizes and that this effect is not specific to pituitary cells. TRH-induced desensitization, moreover, does not appear to be mediated by protein kinase C or by elevation of cytoplasmic free Ca2+.